This report describes the C-to-B capsular switching in four Neisseria meningitidis strains belonging to the electrophoretic type 37 (ET-37) complex. In particular, one strain belonged to the new sequence type 1860, which was first detected in the year 2000 in Italy and is now frequently isolated. The presence of switched serogroup B strains deserves special attention if they prove as able to spread as their serogroup C progenitors belonging to the hypervirulent ET-37 complex.
In Neisseria meningitidis, the horizontal transfer of siaD genes encoding polysialyltransferases has been shown to result in capsular serogroup switching in vitro and in vivo (2, 4, 8, 15) . Capsule switching may be an important virulence mechanism of meningococci and other encapsulated bacterial pathogens (7, 15) , with significant implications for the use of specific polysaccharide vaccines. Serogroup B and C meningococci, isolated from areas where disease is endemic and from outbreaks in developed countries, belong mainly to the electrophoretic type 5 (ET-5) complex, ET-37 complex, and A4 cluster (11) .
This report describes the molecular characteristics of four serogroup B strains responsible for invasive meningococcal disease in Italy. All four strains belonged to the ET-37 complex and showed porin antigens (PorA and PorB) 2a:P1.2, 2a:P1.5,2, 2a:P1.5, and 2b:P1.5, which are usually detected in serogroup C isolates but are quite uncommon in serogroup B strains in Italy. The B:2a:P1.2 strain was isolated in the year 1994, whereas the other three strains were detected during the year 2002. No other strains with these phenotypes have ever been detected in Italy among the more than 600 clinical strains typed within the National Surveillance Program of Bacterial Meningitis since 1994.
None of the four strains were from case-cluster or epidemiologically related patients. In Italy, a situation of low endemicity (0.4 case per 100,000 inhabitants) was characterized by the predominance of serogroup B and the presence of a large number of different phenotypes (12) .
The four group B meningococci were analyzed by molecular techniques to provide evidence of a capsular switching from serogroup C to serogroup B.
In particular, multilocus sequence typing (MLST) (10) , porA variable region (VR) typing (5, 13) , and pulsed-field gel electrophoresis (PFGE) (6) were performed in parallel with a sample of 25 serogroup C strains from our reference laboratory collection (13 representatives of serotype C:2b and 12 representatives of C:2a, with the different serosubtypes P1.5, P1.5,2, and P1.2). All isolates were serogrouped and serosubtyped as previously described (12) .
MLST. All 12 strains examined with the C:2a phenotype belonged to the sequence type 11 (ST11)/ET-37 complex, while the 13 C:2b isolates belonged to two different STs, the ST8/A4 cluster and the ST1860/ET-37 complex.
The first C:2b:P1.5/ST1860 strains were isolated in Italy during the year 2000 after a cluster of three cases among young adults, one of whom came from Argentina. These isolates are single-locus mutants of ST11 (gdh), whereas they differ for as many as five loci (aroE, fumC, gdh, pdhC, and pgm) when compared to the ST8 strains found among the majority of the C:2b meningococci isolated before the year 2000 in Italy. This new ST isolated among the Italian C:2b strains has been deposited in the Neisseria MLST database (http://neisseria.org/ nm/typing/mlst/).
The three B:2a meningococci examined in this study belong to ST11, whereas the B:2b strain, isolated in the year 2002, belongs to ST1860.
PorA VR typing. For PorA typing, only two regions of the porA gene, which include VR1, VR2, and VR3, were sequenced by following the procedures already described (13) . To assign VR sequences to families and variants, the deduced amino acid sequences of VR1 and VR2 were submitted to the N. meningitidis PorA variable region database (http://neisseria .org/nm/typing/pora/).
All four serogroup B strains showed the same combination of variants as the serogroup C strain examined, in particular, variants 5, 2, and 36b for VR1, VR2, and VR3, respectively.
PFGE. The infrequent-cutting restriction enzyme NheI (6) was used in PFGE to demonstrate the direct clonal origin of these four serogroup B strains from the serogroup C meningococci examined as controls.
The fingerprints, together with the dendrogram of similarity (Fig. 1) , showed that the four serogroup B strains clustered with the serogroup C strains belonging to the ET-37 complex and were either closely related (differing by one to three bands) or indistinguishable from strain patterns of the A4 cluster. Serotype 2a/ET-37 strains belonged to a single clone, while the 2b strains were divided into two PFGE clones corresponding to the two different STs (ST8 and ST1860). The fingerprints of strains belonging to ST1860, either C:2b or The molecular techniques described in this report confirm the capsule replacement in the four serogroup B meningococci. In particular, switching occurred in three B:2a:P1.5,2 strains, belonging to the ST11/ET-37 complex already described by others (9, 14) as able to switch the capsule, and in one B:2b:P1.5 strain with ST1860, detected for the first time in this study. Alcalá et al. (1) reported that C:2b:P1.5 meningococci isolated in Spain from 1992 to 1999 belong to the ST11/ ET-37 complex. In Italy, C:2b:P1.5 meningococci belonging to the ET-37 complex appeared only recently, since the first strain was isolated in the year 2000 and exhibited the new ST1860. All the C:2b:P1.5 strains isolated in previous years belonged instead to the ST8/A4 cluster.
MLST analysis of all C:2b:P1.5 strains isolated between 2000 and 2002 showed that ST1860/ET-37 accounted for about 50% of the total C:2b strains isolated in the country (data not shown). Therefore, it seems that this new ST is gradually displacing the ST8/A4 cluster and that it is responsible for invasive disease mainly in teenagers and young adults. The detection of the switched strains belonging to the ST1860/ET-37 complex deserves special attention to verify if this B variant is also as able to spread as its serogroup C progenitor.
Capsule switching has already been reported in Canada and in Spain after mass vaccination campaigns (2, 8, 14) and in the Czech Republic during an epidemic situation (9) . Since in Italy the incidence of invasive meningococcal disease is low and no mass vaccination has been introduced, the presence of capsuleswitched strains may be more easily attributable to a selection for competition between meningococcal genotypes in the nasopharynx than to vaccine-induced protective immunity.
However, the emergence of a natural escape mutant for the capsule, within the ET-37 complex known to harbor hypervirulent strains, should be carefully monitored in the future for its impact on the pattern of disease in Italy and elsewhere.
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